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Slot  totumii  With  a  Baffle  In  Batwaan 


baffle  baa 


provide  an  extra  degree  of  fi 
half  elliptic  cylinder  as  eta 
thickness  ie  le?$s#edie  tbe 
beconea  SMefUi Jlf ,  dg"  dadBt 
in  Figures  1.1  efed  {'.ft,  Ml  • 
autual  adeittance,  rttallrlag 


important,  tie  problei 


scatter  lag  by  a  mgaer 
ducting  elliptic  cylini 
functions  (2.1}  end  is 


septus  thickness  can  be  dotsmlnsd 


be  displayed. 

Although  the  results 


nodal  series  solution 


thickness  ratio  increases  and/or  the 


In  order  to  c ire  unvent  this  difficulty,  a  different  appcsach  km  bean 
adopted  to  solve  the  prohlen  for  these  Uniting  ceaea.  The  approach  ii 
besed  on  the  geonetrlcal  theory  of  diffraction.  In  this  approach,  the 
equivalent  problan  of  diffraction  by  a  strip  is  trassfomsd  to  another 
equivalent  problan,  timely  that  of  diffraction  by  a  slit.  [1.2)  if 


obtained  in  the  form 


tbs  septua  height -to -septua -thickness  ratio  increases.  Nor*  refined 


GTD  computations  have  else  been  carried  in  which  the  Infinite  ray  inter¬ 
actions  between  the  elit  edges  have  been  taken  into  account  [1.2).  The 
additional  contribution  to  Y21  is 

AYn  -  — - -  exp  l-jk^+Rj))  T  </5ka> 


exp  <-2jka)  exp  <-jJ)  T 


exp  (-2jka)  exp  («j|)  T  </2ka> 


(1.5) 


Farther  ref  In— ants  have  also  be—  achieved  by  considering  a  spectral 
approach  to  lac lode  the  curvature  of  the  cylindrical  diffracted  waves  [1.2]. 
Muawrical  confutations  which  include  these  refinsn— ts  are  being  under¬ 
taken  proa— tly  and  the  result*  will  ulti—tely  be  included  in  a  journal 
paper. 

Inferences  [1*1]  end  [1.2]  are  attached  to  this  Final  leport  as 


Appendices  A  and  B 


2.  Design  Procedure  for  Strlpline-Fad  Slots. 


Here,  a  study  has  been  Bade  and  has  bean  completed  successfully  of 
longitudinal  slots  fed  by  boxed  striplina.  In  addition  significant  progress 
can  be  reported  on  the  design  of  transverse  slots  fed  by  boxed  stripline. 

2.1  Longitudinal  Slots 

An  array  of  longitudinal  slots,  cantered  on  the  broad  wall  of  a 
rectangular  waveguide,  will  not  radiate  if  exc itation  la  by  a  mode. 

However,  if  the  waveguide  is  converted  to  a  boxed  stripline,  with  the 
strip  meandering  under  the  slots  as  shown  in  Figure  2.1,  slat  excitation 
can  occur.  The  electric  field  induced  in  a  particular  slot  has  a  complex 
amplitude  which  is  a  function  of  1)  the  angle  at  which  the  strip  passes 
under  the  slot,  and  2)  the  length  of  the  slot.  Additional  contributions 
to  the  electric  field  in  the  slot  occur  if  other  slots  are  present. 

A  design  procedure  for  such  slot  arrays  requires  knowledge  of  the 
mutual  coupling  relation  as  well  as  the  self-impedance  properties  of  a 
slot  [2.1].  The  key  equations  of  the  pertinent  analysis  are  [2.1]: 
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(2.2 


in  which  f (6,1)  is  a  known  function  of  the  slot  half-length  l  and  the 
strip  tilt  6,  found  through  interaction  of  the  TEM  with  an  assumed  cosinu¬ 
soidal  field  distribution  in  the  slot.  T  is  the  mode  current,  common  to 

n 

all  array  elements  in  a  standing  wave  array,  Z*  is  the  active  impedance 

th  3 

of  the  n  slot,  is  its  self  impedance,  and  is  the  slot  voltage 

2w 

distribution.  Y  is  the  mutual  admittance  between  slots  in  an  equl- 

valent  slot  array  that  is  two-wire  fed. 

One  uses  these  equations  in  an  actual  design  by  first  accumulating 

experimental  data  on  a  single  slot  to  obtain  the  self  impedance  function 

Zn(en,&n>.  This  function  is  a  polyfit  to  the  measured  data,  an  example 

being  given  in  Figure  2.2.  Vith  f  (8  ,i  )  and  Z  (8  ,1  )  stored  in  the 

n  n  n  nun 

computer,  a  computation  can  be  made  of 


N  y8* 

vb  m  y2w* 

n  "  2-  v  s*  nm 
m-1  n 


(2.3) 


using  the  known  desired  slot  voltage  distribution  (known  because  the 

pattern  is  specified),  with  values  for  Y*  calculated  using  assumed 

ran 

starting  lengths  for  the  slots. 


The  computer  then  searches  for  a  (8  ,t  )  combination  which  satisfies 

n  n 

4lfm<«m»*n)l2  b 

to~w? — I,T" 


(2.4) 


for  this  will . make  Z*  pure  real,  as  can  be  seen  from  equation  (2.2). 

B 

It  turns  out  that  thsra  la  a  continuous  sequence  of  couplets  (8n,ln) 
which  will  satisfy  (2.4).  Which  one  to  choose  is  s  question  to  which  we 
shall  return  shortly.  But  for  the  moment,  let  us  select  one  of  these 
couplets  sad  store  it,  going  on  similarly  to  find  a  continuous  Sequence  of 


7 


w 


counts  which  will  eetisfy  (2.4)  for  the  nth  #’ot .  Only  one 

tb«r  of  this  feqpance  «1U  pel*  properly  with  the  chosen  couplet  (8  .i  ), 


because  we  nuet  also  satisfy 

•*  y* 

Me  .o  z*  v* 

n  n  n  ■  n 


as  can  be  seen  fren  equation  (2.1).  Thus,  for  the  chosen  (6^,0 ,  we  get 
a  set  of  companion  Meylttftd^t^),  (e^.l^) ,  .....(8^,1^). 

Did  we  store  the  right  couplet  (8^)1  This  depends  on  the  desired 
input  inpedence, 

2  •  T*  ZA  (2.6) 

■  £i  n 

If  the  sun  of  the  Z*  terns  is  too  low  (high),  a  greater  (lesser)  tilt  6 

H  " 

should  have  been  chosen.  This  correction  con  be  nsde  in  the  next  iteration, 

2w 

which  nust  be  undertaken  anyway,  because  now  inproved  values  of  T  can  be 


(2.5) 


coaputed,  since  the  1Q  values  have  been  updated.  One  keeps  iterating  until 
the  couplets  (8^,  tj),  etc.  have  settled  down  to  values  which  deviate  less 
than  thi  attainable  seehanical  tolerances. 

This  procedure  was  used  to  design  a  1  by  10  and  a  2  by  10  array, 
with  the  dinenslens  given  In  Reference  2.1.  A  uniforu  slot  excitation 
wee  epee  If  led.  Osly  the  MO  atrip  was  built,  for  which  2^^  use 

to  be  2.0.  The  tbaoraticel  and  dfepsrlaeatal  ft  plane  pettsme 
ere  displayed  in  Figure  2.3  end  are  assn  to  be  in  good  egreeawnt.  The 
tMMwrsd  noxnellced  input  inpedance  was  1.8.  "  There  was  a  down-shift  in 
of  31  in  to  a  nis-eelection  of  dielectric  eonetent 
2.15)  let  overall  the  par  formate  was  wiry  good,  and 
the  tfcoerry  and  design  ware,  validated. 


v 


A  contribution  of  considerable  importance,  in  addition  to  the  design 
procedure  itself,  use  the  idee  to  piece  the  slots  on  the  centerline. 
This  achieved  two  beneficial  results:  1)  scattering  in  the  node 
was  elininated,  pent  it ting  a  wider  box,  shorter  resonant  slots,  sod 
thus  practical  slot  spec Inga,  and  2)  the  elimination  of  a  cross- 
polarized  pattern  and  the  risk  of  ttatbv  lobes  [2.21,  [2.3}, 


2.2,  Transverse  Slots 

The  longitudinal  slot  arrays  described  above  are  suitable  for  use 
in  applications  where  the  desired  polarisation  should  be  transverse  to  the 

boxed  etripllne,  and  the  bean  is  not  ecenned  too  cloee  to  endflre.  the 
other  polarisation  hes  its  sppl lest ions  too,  end  bee  the  virtue  of  an 
elceent  pattern  which  doee  not  preclude  scanning  close  to  sndfftre.  Thus 
it  eeened  desirable  to  extend  the  investigation  to  the  caee  of  transverse 
slots  fed  by  hexed  etripllne. 

The  coupling  to  sash  slots  le  eo  Inherently  attest  tbstfb*  lit# 
oust  bo  offset  eo  as  to  poos  under  the  slot  oner  one  of  its  -  exttenltiee , 
ee  suggested  in  Figure  2. A.  That  reasonable  self  tnpedanee  date  can  be  ■ 
obtained  with  this  configuration  is  evidsneni  by 
shown  in  Figure  2*3. 


I 


The  fon  we  obtained  for  fn<»n,tn>  wi  beeod  on  the  uraptlon  that 
there  tai  a  cosinusoidal  standing  nave  alee trie  field  distribution  la  the 
slot.  This  la  a  reasonable  aseuaptlon  la  the  longitudinal  ease,  with  the 
atrip  crossing  under  the  center  of  the  slot,  tut  to  it  a  good  assumption 
in  the  transverse  ease,  with  the  atrip  crossing  under  the  slot  extrsnlty* 

Ve  were  not  confident  about  this  assumption,  and  decided  to  test  it  by 
couputlng  the  bach  scattering  for  a  resonant  slot,  to  see  if  we  got  results 
consistent  with  data  extracted  from  figure  2.5. 

Agreement  was  reasonable,  as  can  be  seen  free  the  curves  in  figure  4.6, 
but  still  there  was  a  disagreement  of  about  JfflU  Has  earloua  anough 
to  give  an  unsatisfactory  array  desist  He  could  not  tall,  but  sines 
building  an  array  to  a  costly  and  tlam-conaunlag  process,  ee  decided  first 
to  try  to  improve  on  our  estimation  of  tbe  electric  field  distribution  In 
the  slot. 


A  brute  force  approeeh  would  be  to  fptch:  teagentlal  j|  acroee  the  dot 
and  use  tbe  method  of  nowente  to  calculate  »P*  ttto  regairee  toow- 

ladge  of  tbe  complete  Green’s  function  fee  hewed  strlpltoS.  The  Individual 
•odes  cannot  ba  ampresaad  as  atopla  functions;  Indeed,  we  erpended  consl- 
durable  effort  Jnet  to  get  the  functional  fore  ef  the  m  ilit,  Thne 
this  approach  seensd  prohibitively  ceetiy  ad  1ms  **t  bee*  attested. 


He  did  try  anreral 


crepancy  is  serious.  He  can  'tune*  this  array  by  using  a  racer  blade  and 
conducting  tape  to  shift  the  slots  and  alter  their  length.  By  eat  aid  try 
this  should  ultimately  produce  a  decent  pattern  and  input  impudence.  We 
can  then  see  by  how  much  the  elot  dinehaiona  h^  to  be  al%efad  and  gain 
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[  2  ]  (resents  both  theoretical  and  experimental  etadlee  of  Ih* 
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■iderlng  tte  scattering  by  an  infinite  perfectly  conducting  cylinder  of 
elliptic  croes-sectlon  in  tte  pretence  of  en  infinite  Magnetic  line 


bet  V.  be  tte  eoltage  across  tte  slot 
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»i  expected  we  get  a  magnetic  line  current  of  magnitude  and  directed 
along'  the  positive  z-axls  (figure  2 ). 

3.2.  Modeling  the  Becelving  Slot 


From  the  definition  of  mutual  admittance  between  two  slots  (2) 


get 


T“‘^lVo 


<»0 


wherein  75,  V  are  proper  measures  of  the  magnetic  and  electric  fields 
respectively  in  the  slot  aperture  plane.  For  infinites Jmaly  narrow 
slots  exited  by  TZM  waves,  J  and  V  are  the  magnetic  field  along 
the  slot  and  the  voltage  across  the  slot  respectively.  The  condition 
V2  *  0  Is  of  course  equivalent  to  a  shorted  slot.  Thus  (k)  becomes 


H 


*21 


(5) 


wherein  as  depicted  la  Figure  b. 

Using  both  the  model  for  the  transmitting  and  receiving  slot  we 
get 


.  hi 
***’  TT 

art  as  shown  is  Figure  5* 


(6) 


a t  the 


hri 


source  must  be  doubled,  since  the  source  end  Its  loses  oolncide,  or 
alternatively  the  scattered  field  oust  be  doubled  since  linearity 
holds.  Thus  the  final  expression  for  the  mutual  admittance  is 


as  shown  in  Pleura  6. 


FIGURE  3 

Model  of  the  radiating  slot. 
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FIGURE  4 


•  *>«  Waves  in  Cylindrical  Ocowetries 

In  a  homogeneous  isotropic  Median  without  sources  the  electro. 
Mgnetic  fields  cen  be  derived  from  the  Berts  vector  potentials  (t). 

*  »  VxVxff  *  Jew^*  7^  (6a) 

»  «  -4*nVx’n‘  +VxXt*  (6b) 

where  TT»lTa  •**  the  Hertsvector  potentials  which  satisfy  the 


vector  nave  equation 

VxVx  TT  -  VV  •  TT  ♦  k*TT  -  0.  (9) 

In  a  cylindrical  systen  generated  by  the  trenslation  of  a  line 
parallel  to  the  s-axis,  the  t-caaponents  of  the  Berts  potentials  are 
enough  to  generate  the  fields.  The  fT**  vector  gives  rise  to  1M 
solutions  (those  with  Hr  •  0)  while  the  Tf^e  vector  to  1C  eolu. 
tions  (Xs  ■  0).  Use  the  notation  of  8trattcn  ft]  to 
derive  the  components  of  E  and  B  froo  (6)  (assune  9/bz  *  0). 
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The  wive  equation  (12)  reduce*  to 

«  %  i  %  \  i  >2 


Due  to  the  axial  ijwwtqr  J/Jt  ■  0  ao  that  the  eolation  la  la 
terse  of  the  well  known  Bescel  functions  of  aeroth  order. 

The  tine  dependence  it  a*^**  ao  that  the  appropriate  representa¬ 
tion  of  an  outgoing  wvc  la  In  tarns  of  the  Henkel  function  of  the  first 
kind 

Tt.  »  ca ^(kr).  (17) 

The  excited  fields  can  he  written  as 
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(190,19c) 
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Scattering  by  a  circular  cylinder. 
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The  above  equations  can  be  written  as 

ft”  -  (a  -  gqco*h2n}K  •  0 

(«a) 

f  ♦  (a  -  2qcos2v)0  «  0. 

(«b) 

The  second  equation  i«  the  wall  know  Kathleu  differential  eqna- 
tloa  tb*  first  one  le  usually  referred  to  M  the  nodi  fled  Nathtsu 
equation. 

The  Nathleu  differential  equation  needs  closer  attention  since  its 
eolation  nast  be  a  periodic  ftaetioa  of  v  for  the  fields  to  be  single 
valued  (a  rotation  of  360  degrees  around  the  cylinder  brings  us  at 
the  starting  spot).  The  period  can  be  either  *  or  Shr.  This  re-  1 
Quirenent  puts  eosfe  reatrietlone  on  the  values '  the  separation  oonetaat 
a  ns  Ms.  It  tnrso  oat  that  the  seffststliU  eonete s»  oaa  take  vslnee 
in  four  infinite  sets,  giving  rise  to  tom  different  types  of  soln- 
tiona  to  both  the  •  and  X  functions.  These  four  types  eve  Waled 
In  this  thesis  ns  Mt,  M,  Wt,  SO. 

The  first  letter  stands  fer  the  kind  ef  eolation  *0  Ureas 
eolations  soft  •»*  for  odd  notations.  The  eeerti  letter  ntange  Sir 
the  psrtedleity  of  the  eolations,  *9  fbr  period  «f  f  m  fee 


5.  numerical  Result* 


The  coupling  of  two  slots  separated  by  metalic  fence  of  elliptic 
cross-section  is  evaluated  for  several  slot  separation*  and  fence  dim¬ 
ensions  (height,  thickness).  The  exact  solution  is  also  coopered 
against  the  limiting  case  when  the  fence  becomes  infinites imaly  thin. 
The  GTD  approximation  was  used  in  the  latter  case  and  the  expressions 
were  derived  by  Dr.  G.  Frans cescbetti . 

5.1  Overview  of  the  Numerical  Results 

The  dependence  of  the  magnitude  of  the  mutual  admittance  on  the 
slot  separation  for  various  values  of  the  height  and  the  thickness  of 
the  septus  is  depicted  in  Figures  10  through  12  and  13  through  16  • 
Each  figure  in  the  first  set  ( 10  -12 )  contains  the  curves  correspond¬ 
ing  to  one  height  of  the  septus,  so  that  the  effect  of  the  septum 
thickness  can  be  determined.  The  figures  in  the  second  set  contain  the 
seise  curves  but  rearranged  so  that  each  figure  contains  curves  oorres- 
ponding  to  the  same  thickness  of  the  septus  so  that  the  effect  of  the 
height  can  be  displayed. 

The  dependence  of  the  mutual  conductance  and  mutual  susceptanee 
on  the  septus  separation  and  the  septan  parameters  is  depicted  in 
Figures  16  through  30.  Tbs  muse  arrangement  as  for  the  mutual 
adaittance  bolds.  I 


In  many  onset  the  results  ere  compared  to  the  curves  corresponding 
to  the  absence  of  the  septus.  Some  figures  also  contain  the  limiting 
case  when  the  thickness  of  the  septum  approaches  sero.  Those  curves 
uere  obtained  by  the  GTD  method  as  described  earlier. 

Tables  in  pages  kf  to  67  display  the  contribution  of  the 
various  elliptic-cylindrical  modes  In  the  coupling.  Also,  the  speed 
of  convergence  and  the  expected  accuracy  can  be  deduced  from  the  same 
tables. 


Conclusion* 


The  aaenltude  and  phase  of  the  Mutual  admittance  of  two  slots  oe 
the  ground  plane  separated  by  a  Metallic  fence  has  been  evaluated 
and  presented  In  this  work.  The  exact  solution  in  tens  of  the  proper 
redial  end  angular  functions  has  been  found  and  pragrsnaeft  on  the  oca- 
puter.  An  efficient  end  pseudointeraetive  prog  ran  has  also  been  era* 
a  ted  to  fasdlltate  the  use  of  an  over  3000  etateaents  long  pragma. 

The  cost  to  evaluate  end  plot  the  average  curve  in  Figures  lo  through 
30  was  estiaated  to  $10  using  an  UK  3033  ooaputer  operating  under 
MVS. 

The  results  could  not  be  checked  for  accuracy  against  any  otter 
work  because  of  the  lack  of  any  available  reference  but  several  teste 
have  been  aade  to  Insure  the  accuracy  of  the  various  functions  and  nil 
stagnations  have  built-in  numerical  convergence  testa  which  print  various 
Messages  if  an  error  ia  suspected.  Mo  such  error  oceured  during  the 
cesputation  of  the  published  results.  The  tables  Included  suggest  an 
accuracy  of  about  five  digits.  Because  of  the  ooaplexity  of  the  al- 
gorittan  a  rigorous  rounding  and  t ran eating  error  has  not  bean  parforaed. 

Aa  stated  in  the  introductory  section  the  results  and  tbe  program 
Itself  will  be  used  in  tbe  design  of  optiaised  phased  slot  arrays.  Tbe 
availability  of  aore  design  paraaeters,  neatly  tbe  position,  height 
and  thickness  of  tbe  septum  is  hoped  to  result  ia  mitt  batter  arrays, 
radiating  both  ra  and  difference  patterns. 

The  reduction  of  the  Mutual  coupling  ia  a  pins  by  Itself,  but  the 
control  over  the  position  where  tbe  inaglnery  part  of  tbe  Mutual  tape* 
dance  vanishes  is  believed  to  be  of  great  iaporttaaai  and  a  bay  factor 
in  tbe  design  of  arrays. 
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quant- 


Each  figure  in  the  set  contains  curves  representing  the  sane 

ity  (i.e.  Mutual  conductance.  Mutual  admittance  or  Mutual  susoeptance) 
and  are  titled  accordingly.  All  figures  contain  tuo  or  More  curves. 
Bach  curve  is  labelled  at  the  left  side  of  the  plot  by  a  number.  A 
note  at  the  upper  right  band  side  relates  this  number  to  the  particular 
oase. 

If  the  curve  corresponds  to  an  elliptic  cylindrical  septus  the  AA 
and  BB  numbers  are  given.  AA  la  the  normalised  height  of  the  septus 
a/1  ,  chile  BB  is  its  nonsallsed  half  width  b/X. 

If  the  curve  corresponds  to  an  lnflnlteaiMelly  thin  septua, 
analysed  by  the  Geometrical  Theory  of  Diffraction,  only  the  AA 
masher  is  given  and  the  words  'GTD  METHOD'  are  printed. 

Finally,  the  curves  corresponding  to  the  absence  of  the  septum  are 
labelled  by  'W/0  8EPTUM'  .  Of  course,  no  AA  nor  BB  numbers  are 
given. 
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19 

0.333E  -06 

20 

O.I93E-O6 

21 

0.112E-06 

22 

O.65IM-O7 

23 

O.38OE  -  07 

2* 

O.223E-07 

25 

O.339E-O9 

26 

O.708E-O9 

27 

O.I37E-O8 

28 

0.2*71  -09 

29 

0.  *1*E  - 10 

FIELDS 


BEAL  IMAGINARY  MAGNITUDE  F 


INCIDENT 

SCATTERED 

TOTAL 


0.08  Ut 
-0.3328 
-0.2*63 


0.1562 

-0.1*16 

0.01*6 


0.1775 

0.3616 

0.2*88 


61 

23 

-3 


A-57 


ATTENTION  THE  SEPTUM  KAY  BE  TOO  BIG  FOR  ANALYSIS 
MODAL  ANALYSIS  OF  SCATTERED  FIELD 


AE  MODE  BO  MODE 


IK 

PAE  (16) 

IK 

rao  (16) 

0 

0.662E  +00 

1 

0.259E+00 

2 

0.191E-01 

3 

0.2L1E  -  01 

U 

0.108E-01 

5 

0.356E -  02 

6 

O.9I18E-O3 

7 

0.2lt2E  -  03 

8 

0.660E  -Olt 

9 

0.57IS-05 

10 

O.3OIE-O5 

11 

0.571E-05 

12 

O.I97E-O5 

13 

0.362E-05 

lit 

0.2M*E  -  05 

15 

0.158E.05 

16 

O.99I4E  -06 

17 

0.616E  -  06 

18 

0.377E-06 

19 

O.23OE  -  06 

20 

O.I39E-O6 

21 

O.836E.O7 

22 

0.502E-07 

23 

O.3OIE-O7 

2L 

0.180E  -07 

25 

O.IO7E-O7 

26 

O.25IE  -  O9 

27 

O.603E  -  09 

28 

O.I3I1E  -09 

29  1 

O.276E-O9 

FIELDS 

REAL 

IMAGINARY 

MAGNITUDE 

PHASE 

INCIDENT  : 

.0.1101 

0.111*6 

0.1589 

-1*6.1259 

SCATTERED  : 

-0.1672 

.0.2162 

0.2733 

52.2907 

TOTAL 

-0.2773 

-0.1017 

0.295b 

20.1365 

R1  -  R2  -  O.3OOO  &/X  »  1.0000  b/X  *  0.1000 


ATTENTION  THE  SEPTUM  MAY  BE  TOO  BIG  FOR  ANALYSIS 
MODAL  ANALYSIS  OF  SCATTERED  FIELD 


AE  MODE 


IK 

pae  (*) 

0 

O.733E  +00 

2 

0.1)65E-01 

1) 

0.207E  -  01 

6 

0 . UI9E  -  02 

8 

O.983E-O3 

10 

O.30UE-O3 

12 

0.106E  -03 

11) 

O.39IE-O!) 

16 

0.150E-0U 

18 

O.593E-05 

20 

0.239E-05 

22 

0.971c  -06 

21) 

0. 1*0 2E  -  06 

26 

0.168E-06 

28 

O.IO3E-O7 

BO  MODE 


IK 

PBO  (*) 

1 

0.825E  -  01 

3 

O.939E  -  01 

5 

0.158E-01 

7 

0.168E-02 

9 

0.  U75E  -  03 

11 

O.I6IE-O3 

*3 

0.596E.01) 

15 

0.230E  -  ou 

17 

0.909E  -  05 

19 

0.366E  -  05 

21 

0.150E  -05 

*3 

0.618E.06 

85 

0.258E  -06 

27 

0.395E  -  07 

29 

O.2L7E  -  08 

FIELDS 

REAL 

IMAGINARY 

MAGNITUDE 

PHASE 

INCIDENT  : 

0.2010 

-0.0385 

0.201)6 

-10.81)12 

SCATTERED  : 

-0.1086 

-O.I923 

0.2209 

60.51)02 

TOTAL  : 

0.0921) 

-0.2308 

0.21)86 

-68.1862 

A-61 


R1  *  R2  >  0.3000  a/X  -  1.0000  fc/X  •  0.2000 

ATTENTION  THE  SEPTUM  KAY  BE  TOO  BIG  FOR  ANALYSIS 
MODAL  ANALYSIS  OF  SCATTERED  FIELD 


AE  MODE 


BO  MODE 


IK 

PAE  (*) 

IK 

TOO  (*) 

0 

0.651E  +00 

1 

0.8U1E.01 

2 

O.I99E-OI 

3 

0.933E  -  01 

It 

0.183E-01 

5 

0.6U1E-01 

6 

O.158E-OI 

7 

0.823E  -  02 

8 

0.  I*70E  .  02 

9 

O.3O6E  -02 

10 

0.205E  .  02 

11 

O.lUltE  -  02 

13 

0.103E-02 

13 

O.7I9E-O3 

lit 

0.553E-03 

15 

0. X13E  -  03 

16 

O.3UE.O3 

17 

O.236E-O3 

18 

O.I8OE.O3 

19 

O.I38E.O3 

20 

O.IO6E-O3 

21 

0.822E.01* 

22 

O.638E  -  OL 

23 

O.I196E.OU 

21t 

0.387E  -  OX 

25 

O.3O3E-OU 

26 

O.238E-OI* 

27 

O.823E  -  05 

28 

O.3O6E-O5 

29 

O.IO6E-O5 

FIELDS  REAL 

IMAGINARY  MAGNITUDE  PHASE 

INCIDENT  ;  0.2010 

-0.0385 

0.201*6  -10.81*12 

SCATTERED  :  .0.1602 

-0.1629 

0.2285  ^5- ^*837 

TOTAL 

:  0.01*08 

-0.2011* 

0.2055  -78.5515 

A-62 


I 


R1  -  R2  -  O.JtOOO  a/X  -  1.0000  b/X  *  0.2000 

ATTENTION  THE  SEPTIK  MAY  BE  TOO  BIG  FOR  ANALYSIS 
MODAL  ANALYSIS  OF  SCATTERED  FIELD 


AE  MODE  BO  MODE 


IK 

PAE  (*) 

IK 

PBO  (f) 

0 

0.690E+00 

1 

0.113E  +00 

2 

0.656E-01 

3 

0.573E-01 

k 

0.357E  -01 

5 

0.301E-01 

6 

O.5L3E-O2 

7 

O.I9UE  -  02 

8 

O.8O8E-O3 

9 

0.  W) 2E  -  03 

10 

0.211E-03 

11 

0.118E-03 

12 

O.678E-OU 

13 

O.AOOE-Oit 

1L 

0.2L0E-0L 

15 

0.1U6E  -  OL 

16 

O.897E  -  05 

17 

0.557 £-05 

18 

O.3L8E  -05 

19 

0.219E-05 

20 

O.I38E-O5 

21 

0.879E  -  06 

22 

0.561E-06 

23 

O.359E  -06 

2L 

0.230E-06 

25 

0.11j8E-06 

26 

O.957E  -  O7 

27 

0.273E-07 

28 

O.836E-O8 

29 

0.239E-08 

FIELDS 

REAL 

IMAGINARY 

MAGNITUDE 

PHASE 

INCIDENT  ; 

0.08U1) 

0.1562 

0.1775 

61.6015 

SCATTERED  : 

-O.O353 

-0.2229 

0.2257 

8O.99OL 

TOTAL  : 

0.0i«9l 

0.0668 

0.0829 

-53.6870 

A-63 


R1  *  R2  ■  0. 1*000  a/X  -  1.0000  b/X  =  0.3000 

ATTENTION  THE  SEPTUM  MAY  BE  TOO  BIG  FOR  ANALYSIS 
MODAL  ANALYSIS  OF  SCATTERED  FIELD 

AE  MODE  BO  MODE 


FIELDS 

REAL 

IMAGINARY 

MAGNITUDE 

PHASE 

INCIDENT  : 

0.082*2* 

0.1562 

C-1775 

61.6015 

SCATTERED  : 

-0.1128 

-0.1552 

0.1916 

53*9726 

TOTAL  : 

-0.0262* 

0.0010 

0.0261* 

-2.0325 

A-64 


